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(54) MAGNETIC RECORDING MEDIUM 
(57)Abstract: 

PURPOSE: To obtain a magnetic recording medium having satisfactory electromagnetic transducing 
characteristics and high output especially at <lum short recording wavelength. 

CONSTITUTION: When a magnetic layer contg. a magnetic substance dispersed in a binder is formed on a 
nonmagnetic flexible substrate to obtain a magnetic recording medium, powders of a ferromagnetic alloy based 
on crFe are used as the magnetic substance. This powder has 1,620-2, lOOOe coercive force He, 120 160emu/g 
saturation magnetization 60s, 48 65m2/g specific surface area measured by adsorption of gaseous N2, 
0.08-0. 21pm major axis size, 10 20pm minor axis size, 7-11 acicularity ratio and 110170&angst; crystallite size. 
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CLAIMS 



[Claim(s)] 

[Claim l] In the magnetic-recording medium which comes to prepare the magnetic layer which distributed the 
magnetic substance in the binder on a nonmagnetic flexibility base material 1620 or moreOe 2100 or less Oe, it 
is said magnetic substance in the end of a ferromagnetic alloy powder alphaFe is made into a subject. The 
coercive force He of the powder The magnetic-recording medium by which specific surface area according 
[ amount of saturation magnetization sigmas ] to 120 - 160 emu/g and N2 gas adsorption is characterized by 
microcrystal size being 110-170Aby 48-65m2/g, 0.08 0.21 micrometers of major-axis length, minor-axis length 
10-20mmicro ; and the needlelike ratios 7*11. 

[Claim 2] 1720 or more Oe 2000 or less Oe, the coercive force He in the end of a ferromagnetic alloy powder 
which makes said alpha Fe a subject A specific surface area according [ accord / amount of saturation 
magnetization sigmas / 122 - 140 emu/g / a remanence ratio ] to 0.48 to 0.51 and N2 gas adsorption 52-59m2/g, 
0.10.18 micrometers of major-axis length, minor-axis length 1018mmicro, the magnetic-recording medium 
given in the 1st term of a claim characterized by microcrystal size being 120 160A in the needlelike ratios 7- 11. 
[Claim 3] The magnetic-recording medium given in the 1st term of a claim characterized by the average d of the 
magnetic layer thickness of said upper layer being 0.8 micrometers or less more greatly than 0.05 micrometers 
in the magnetic recording medium which has at least two or more layers more than a bilayer which come to 
prepare the lower layer which mainly distributed minerals nonmagnetic powder in the binder, and the upper 
layer which distributed ferromagnetic powder in the binder on a nonmagnetic flexibility base material. 
[Claim 4] The magnetic -recording medium given in the 3rd term of a claim which comes to prepare the upper 
layer which distributed ferromagnetic powder in the binder while said lower layer which distributed said 
minerals nonmagnetic powder in the binder was in the damp or wet condition. 

[Claim 5] A magnetic-recording medium the 1st term of a claim characterized by being in the end of a 
ferromagnetic alloy powder Fe obtained when said magnetic substance returns from spindle mold goethite is 
used as a principal component - given in the 4th term. 

[Claim 6] The magnetic-recording medium given in the 5th term of a claim by which the amount of the fusibility 
Na salt which is used for the magnetic layer furthest than a nonmagnetic base material, and which is contained 
in the end of a ferromagnetic alloy powder is characterized by 50 ppm or more being 700 ppm or less. 
[Claim 7] It is the magnetic-recording medium given in the 3rd term of a claim by which the minerals 
nonmagnetic powder used for said lower layer is one or more sorts chosen from titanium oxide, rouge (alpha 
hematite), a barium sulfate, and an aluminum oxide, and it is characterized by mean particle diameter being 
0.05 0.3 micrometers of major-axis length, and minor axis length 5mmicro-30mmicro when needlelike, 0.08 
micrometers or less and in the case of like [ grain ]. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] As for this invention, a magnetic-recording medium, especially record wavelength are 

related with the spreading mold magnetic-recording medium of high density 1 micrometer or less. 

[0002] 

[Description of the Prior Art] The magnetic-recording medium is widely used as the tape for sound recording, a 
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video tape, a computer tape, a disk, etc. Densification of the magnetic-recording medium is carried out every 
year, record wavelength is short and the recording method is also examined from the analog form to the digital 
method. It is a magnetic layer to the demand of this densification. Although the magnetic-recording medium 
using a metal thin film is proposed, it is not enough in respect of practical use dependability, such as 
productivity and corrosion, and the direction of the so-called spreading type which distributed ferromagnetic 
powder in the binder and was applied on the base material of magnetic-recording medium is excellent. However, 
to a metal thin film, since whenever [ restoration / of the magnetic substance ] is low as for a spreading mold, a 
magnetic parametric performance is inferior in it. It is the magnetic layer which distributed a ferromagnetic 
iron oxide, Co denaturation ferromagnetism iron oxide, Cr02, and the end of a ferromagnetic alloy powder in 
the binder as a spreading mold magnetic-recording medium. What was painted on the nonmagnetic base 
material is used widely. 

[0003] Examination which uses the end of a ferromagnetic alloy powder especially as the magnetic substance 
for the improvement in the engine performance of these high density spreading mold magnetic-recording media 
has been performed wholeheartedly. The coercive force (He) of the magnetic substance could also use the 
elimination and over- writing fitness top satisfactory to about 2100 Oe extent by finding out that to which the 
saturation magnetic flux density of a head exceeds 10000 gauss, and making a magnetic layer thin by technique 
like JP, 63- 1874 18, A in recent years, although the optimum value had 1400-1600Oe by the conventional 8mm 
video. For this reason, the magnetic substance high [ He ] is desired more increasingly. 

[0004] However, although it is effective to lengthen the major-axis length when it is the alloy needlelike 
magnetic substance which shape anisotropy governs in order to make He high, if major-axis length is 
lengthened, the grain size of the magnetic substance will become large, a noise increases, and a short 
wavelength output declines. For this reason, it is necessary to make coercive force high, maintaining the grain 
size of the magnetic substance at a particle. For that, keeping major-axis length short, minor-axis length and 
microcrystal size must be made small, and a needle like ratio must be made into a certain fixed value. The 
optimal value for each will exist in He, needlelike ratio, and major-axis length, minor axis length, and 
microcrystal size. Moreover, although its magnetization of a magnetic-recording medium is inadequate if 
sigmas is not high to some extent, and it is better as high also in order to secure a short wavelength output, 
there is an optimum value on microcrystal size or balance with demagnetization. Although it is good the more 
the more it is better as He and sigmas are high, if the magnetic substance is independent in this way, and 
major-axis length, minor- axis length, and microcrystal size are small because of the improvement in a short 
wavelength output, and noise reduction Although He and grain size have an opposite relation and the BET 
adsorption method specific surface area by N2 gas is also closely connected with grain size Furthermore, in 
order to raise He, there must be little surface pore, and in order to make He high, the optimum point delicate to 
each that as small the one of specific surface area as possible is good to grain size exists rather. 
[0005] Moreover, in the digital storage medium by which utilization is progressing in recent years, since a 
mutual intervention arises between the flux reversal which adjoins in the flux reversal of continuous high 
density, lowering of output peak value and a gap of a peak location arise to an isolated reversal wave and it 
becomes the cause of a detection error (error), improvement in recording density has been barred. In order to 
solve this and to raise recording density, it is necessary to make small half-value width of an isolated reversal 
wave, and to make interference during agreement small. Although it turned out that for that magnetic layer 
thickness is made thin, that Br/Hc is made small, and that surface roughness reduction is effective, about how 
this is attained concretely, it was not yet known. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention is that a magnetic parametric performance offers a 
good magnetic-recording medium, and especially record wavelength is that the short wavelength output of 1 
micrometer or less offers a high magnetic-recording medium 
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[0007] 

[Means for Solving the Problem] We let the experiment which makes the above magnetic substance and its 
magnetic-recording medium pass. In the magnetic-recording medium which comes to prepare the magnetic 
layer which distributed the magnetic substance in the binder on a nonmagnetic flexibility base material as a 
result of searching for the delicate balance of He, sigmas, major-axis length, minor-axis length, needlelike ratio, 
and microcrystal size and specific surface area It is said magnetic substance in the end of a ferromagnetic alloy 
powder alpha Fe is made into a subject. The powder coercive force He Below or more 1620 2100Oe (oersted) A 
specific surface area according [ amount of saturation magnetization sigmas ] to 120 - 150 emu/g and N2 gas 
adsorption 48 60m2/g, That microcrystal size is 110170A in 0.08 0.21 micrometers of major-axis length, 
minor-axis length 10-20mmicro, and the needlelike ratios 7- 11 found out that all the magnetic-recording 
medium property balance top was good. 

[0008] That is, if the extremely excellent effectiveness is demonstrated and He specifically exceeds 2100Oe(s) by 
balance of the range of above-mentioned specification [ this invention ], the recording characteristic and 
elimination property of a magnetic-recording medium will deteriorate, and a satisfactory short wavelength 
output will not be obtained. A short wavelength output declines that He is less than 1620 Oes, and sufficient 
area recording density is not obtained. The saturation magnetization of a magnetic-recording medium is 
inadequate in saturation magnetization sigmas being less than 120 emu/g, when an output declines and 
saturation magnetization exceeds 150 emu/g, demagnetization is remarkable, and minor-axis length and 
microcrystal size tend to become large, and desired atomization cannot be achieved. Although based also on the 
grain child size in which grain size turns into large as specific surface area is under 48m2/g, a noise increases, a 
short wavelength output falls to, and specific surface area exceeds 60m2/g, since it is very a particle, 
distribution becomes difficult, and surface pore increases, and desired He is not obtained. Magnetic-substance 
condensation of eye backlash which is a particle as major-axis length is less than 0.08 micrometers occurs, and 
distribution becomes difficult. Moreover, by less than 0.08 micrometers, major-axis length is based on shape 
anisotropy as a needlelike ratio is less than seven. Desired He cannot be obtained in the alloy magnetic 
substance. Minor axis length is also the same, if it becomes less than [ lOmmicro ], superparamagnetism will 
become dominant, desired He will not be obtained, the rate that the thickness of an oxide film occupies to the 
whole will increase, and sigmas will fall. The field which superparamagnetism governs is approached like 
[ microcrystal size / in less than 110A ] minor axis length, and desired He is not obtained. If major-axis length 
exceeds 0.21 micrometers, grain size will become large and noise figure and a short wavelength output will 
decline. If minor-axis length and microcrystal size are too large respectively, by relation with major-axis length, 
a needlelike ratio will fall and desired He will not be obtained. As mentioned above, having considered the 
balance of a magnetic- substance property, we found out experimentally that the very narrow range was 
desirable range. 

[0009] The ferromagnetic alloy impalpable powder which uses Fe, or nickel or Co as a principal component 
(65 % of the weight or more) as the magnetic substance used for this invention can be used. alphaFe is a 
principal component preferably and it is desirable that nickel is less than [ 10wt% ] and Co is less than 
[ 30wt% ]. Atoms, such as calcium, aluminum, Si, S, Sc, Ti, V, Cr, Cu, Y, Mo, Rh, Pd, Ag, Sn, Sb, Te, Ba, Ta, W 
Re, Au, Hg, Pb, Bi, La, Ce, Pr, Nd, P, Co, Mn, Zn, nickel, Sr, B, and Sm, may be included in these ferromagnetic 
powder in addition to a predetermined atom. You may process beforehand before distribution with the 
dispersant stated to such ferromagnetic impalpable powder later, lubricant, a surfactant, an antistatic agent, 
etc. Specifically JP,44 14090,B, JP,45 18372,B, JP,47-22062,B, JP,47-22513,B, JP,46-28466,B, JP,46-38755,B, 
JP,47-4286,B, JP,47 12422,B, JP,47 17284,B, JP,47 18509,B, JP,47 18573,B, It is indicated by JP,39 10307,B, 
JP,48-39639,B, a U.S. Pat. No. 3026215 number description, this No. 3031341 description, this No. 3100194 
description, this No. 3242005 description, this No. 3389014 description, etc. 

[0010] About ferromagnetic alloy impalpable powder, a small amount of hydroxide or an oxide may also be 
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included in the above-mentioned magnetic substance. What was obtained by the well-known manufacture 
approach of ferromagnetic alloy impalpable powder can be used, and the following approach can be raised. How 
to return with reducibility gases, such as 1, a compound organic-acid salt (mainly oxalate), and hydrogen, 2, the 
method of returning an iron oxide with reducibility gases, such as hydrogen, and obtaining Fe or a Fe Co 
particle, It is the approach of evaporating 3, the approach of pyrolyzing a metal carbonyl compound, the 
approach of adding reducing agents, such as a sodium borohydride, hypophosphite, or a hydrazine, in the water 
solution of a ferromagnetic metal, and returning to it, 4, and a metal in low-pressure inert gas, and obtaining 
impalpable powder etc. thus, the approach of drying, after ****(ing) to a well-known gradual oxidation 
treatment, i.e., an organic solvent, the end of a ferromagnetic alloy powder it be obtained, 5, and the alloy 
magnetism powder obtain by returning especially spindle mold goethite be desirable, and the 1st iron salt (for 
example, FeC12) and NaOH and Na2C03 water solution be make to react in the state of pH 5 8, and this 
oxidize at the temperature beyond ordinary temperature further, blowing air. subsequently the finishing agent 
by Zn, aluminum, nickel, Si, Co, Nd, etc. after the filter press etc. removes NaCl and NaOH and a well-known 
flocculant, and a sintering inhibitor (silicate, an aluminum salt, magnesium salt, calcium salt) - in addition, 
surface treatment is performed in an alkali condition. After that, with an Oliver filter etc., a vacuum filtration 
is performed and it returns by corning and drying. A standing type reducing furnace or a fluid bed type 
reducing furnace may be used for reduction. Reduced temperature is performed in the hydrogen air current 
controlled at about 300-500 degrees C. Then, although what gave any of the approach of drying after sending in 
oxygen content gas after this is immersed in an organic solvent, although gradual oxidation is performed in 
order to form an oxide film in an alloy, and forming an oxide film in a front face, and the approach of adjusting 
the partial pressure of oxygen gas and inert gas not using an organic solvent, and forming an oxide film in a 
front face can be used, since it is made that an oxide film [ carry / by gaseous phase reaction ] is more uniform, it 
is desirable. A spindle mold means the form similar to a spindle (it loads), i.e., the form where cylindrical ends 
sharpened, here. That is, the form where it is thick in the center and yarn was thinly wound around the 
cylinder-like winding core at both ends is said. Whenever [ restoration ] improves and is notably desirable by 
considering as such a spindle mold. 

[0011] If the magnetic- substance particle of the magnetic layer of this invention is expressed with the specific 
surface area by the BET adsorption method, it will be 48 65m2/g and will be 5259m2/g preferably. A noise 
becomes high under by 48m2/g, and front-face nature is hard to obtain and is not more desirable than 66m2/g in 
size. The microcrystal size of the magnetic- substance particle of the magnetic layer of this invention is 
100 180A, and is 120 170A preferably. 120 or more emu/g is desirable still more desirable, and sigmas is 120 
emu/g - 160 emu/g. 1600 or more Oes and 2100 Oes or less are desirable still more desirable, and coercive force 
is 1700 or more-Oe 2000 or less Oe. 15 or less [ 5 or more ] are desirable still more desirable, and the needlelike 
ratio of the magnetic substance is 12 or less [ 7 or more ]. remanence ratio =sigma r/sigma s of magnetic powder 
- 0.45 to 0.55 - it is 0.47 0.52 preferably. As for the water content of the magnetic substance, it is desirable to 
consider as 0.01 - 2 % of the weight. It is desirable to optimize the water content of the magnetic substance 
according to the class of binder. It becomes difficult for oxidation to tend to progress like the consolidation fault 
of the magnetic substance, if ml of bulk density is desirable in 0.2 0.7g /and it carries out [ ml ] in 0.7g /or more, 
and to obtain desired He and sigmas, since passage of reducing gas is inadequate. In bulk density 0.2g [/ml ] or 
less, distribution tends to become imperfection. 

[0012] Although the higher one of the ignition point of the alloy magnetic substance is desirable in order to 
suppress demagnetization of the magnetic substance as much as possible, it is accompanied by the evil of 
sigmas lowering with the thickness of an oxide film. If the ignition point of the alloy magnetic substance is 90 
degrees C or more in general, it is enough. As for pH of the magnetic substance, optimizing with combination 
with the binder to be used is desirable. Although the range is 4-12, it is 6- 10 preferably. The magnetic substance 
may perform surface treatment with aluminum, Si, P, or these oxides if needed. The amount is 0.1 - 10 % of the 
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weight to the magnetic substance, and silicon of aluminum is [ an amount / 3 or less % of the weight] especially 
preferably desirable one to 5% of the weight. When surface treatment is performed, adsorption of lubricant, 
such as a fatty acid, becomes HOmg / lg of magnetic substance or less and is desirable. 80-110mg / lg of 
magnetic substance of especially the amount of adsorption of stearin acid is desirable. A property will not be 
affected especially if it is 200 ppm or less, although inorganic ion of fusibility, such as Na, calcium, Fe, nickel, 
and Sr, may be included in the magnetic substance. When 200 ppm was exceeded and being saved with a 
mothball or a high-humidity state, a salt deposits on a magnetic layer front face, and it becomes the cause of 
head blinding or poor transit. 

[0013] Moreover, the magnetic substance used for this invention is desirable, and the way with few holes of the 
value is below 5 capacity % still more preferably below 20 capacity %. Moreover, although the shape of a needle, 
a cylinder, fusiform, and a grain of rice and any are sufficient as long as it satisfies the property about grain size 
which showed the configuration previously, especially a spindle mold is desirable. In order to attain 0.6 or less 
SFD (Switching Field Distribution) of this magnetic substance, it is necessary to make small distribution of He 
of the magnetic substance, and distribution of size. 

[0014] As a binder used for this invention, well-known thermoplastic system resin, heat-curing system resin, 
reaction type resin, and such mixture are used conventionally. As thermoplastic system resin, glass transition 
temperature is -100-150 degrees C, and number average molecular weight is 1000 200000, and the thing 
10000- 100000, and whose polymerization degree are about 50 to about 1000 preferably. As such an example, 
there are a polymer which contains a vinyl chloride, vinyl acetate, vinyl alcohol, a maleic acid, an AKURURI 
acid, acrylic ester, a vinylidene chloride, acrylonitrile, a methacrylic acid, methacrylic ester, styrene, a 
butadiene, ethylene, vinyl butyral, a vinyl acetal, vinyl ether, etc. as a configuration unit or a copolymer, 
polyurethane resin, and various rubber system resin. Moreover, as thermosetting resin or reaction type resin, 
the mixture of phenol resin, an epoxy resin, polyurethane hardening mold resin, a urea-resin, melamine resin, 
alkyd resin, acrylic reaction resin, formaldehyde resins, silicone resin, epoxy polyamide resin, polyester resin, 
and an isocyanate prepolymer, the mixture of polyester polio-RU and the poly isocyanate, the mixture of 
polyurethane and the poly isocyanate, etc. are raised. These resin is indicated by the "plastics handbook" of the 
Asakura Publishing issuance at the detail. Moreover, it is also possible to use well-known electron ray 
hardening mold resin for the upper layer or a lower layer. These example and its manufacture approach are 
indicated by JP,62-256219,A at the detail. Although it can be combined and used, the above resin's being 
independent, or the combination of vinyl chloride resin, vinyl chloride vinyl acetate resin, vinyl chloride vinyl 
acetate vinyl alcohol resin, and the at least one sort and polyurethane resin that are chosen from vinyl chloride 
vinyl acetate maleic anhydride copolymers or the thing which combined the poly isocyanate with these is raised 
as a desirable thing. 

[0015] The structure of polyurethane resin can use well-known things, such as polyester polyurethane, 
polyether polyurethane, polyether polyester polyurethane, polycarbonate polyurethane, polyester 
polycarbonate polyurethane, and poly caprolactone polyurethane. The need is accepted in order to acquire more 
excellent dispersibility and endurance about all the binders shown here. COOM, S03M, OS03M, P=0 (OM)2, 
and OP=0 (OM) - two (per above - M - a hydrogen atom --) or it is desirable to use ** which introduced at 
least one or more polar groups chosen from an alkali-metal base, OH and NR2, N+R3 (R is hydrocarbon group) 
epoxy group, SH, CN, etc. by copolymerization or the addition reaction. The amount of such a polar group is 
10- 1 to ten - eight mols/g, and is 10-2 to ten - six mols/g preferably. 

[0016] As a concrete example of these binders used for this invention, it is uni ONKA cutting tool company 
make. VAGH, VYHH, VMCH, VAGF, VAGD, VROH, VYES, VYNC, VMCC, XYHL, XYSG, PKHH, PKHJ, 
PKHC, PKFE, the Nissin Chemical Industry Co., Ltd. make, MPR-TA, MPR TA5, MPR-TAL, MPR-TSN, 
MPR-TMF, MPR-TS, MPR-TM, MPR-TAO, and lOOOby electrochemistry company W, DX80, DX81 and DX82, 
DX83,100FD, the Nippon Zeon Co., Ltd. make MR-105, MR110, MR-121, and MR 100, 400X11 OA » 



JPA-6 139553 



NIPPORAN N2301, N2302, and N2304 by the Japanese polyurethane company, Dainippon Ink bread-making 
DEKKUSU T-5105, TR3080, T5201, the bar knock D-400, D-21080, Chris Bon 6109 and 7209, Byron UR8200 
by Toyobo Co., Ltd., UR8300, UR-8600, UR-5500, UR-4300, RV530 and RV280, great Nissei-ized company make, 
the DAIFE lamins 4020, 5020, 5100, 5300, 9020, 9022, and 7020, the Mitsubishi Kasei Corp. make, MX5004, 
and Mitsuhiro formation shrine make, SAMPUREN SP150, the Asahi Chemical Co., Ltd. make, saran 
F310 and F210, etc. are raised. 

[0017] the binder used for the magnetic layer of this invention - the magnetic substance receiving - the 
range of 5 - 50wt% - it is preferably used in 10 ■ 30wt%. When using vinyl chloride system resin and using 
polyurethane resin ** 5 - 40wt%, as for the poly isocyanate, it is desirable to use combining these in 2 - 20wt% 2 
- 20wt%. In this invention, 0.0510kg/cm2 of rupture stress is [ -50- 100 degrees C and elongation after fracture / 
0.0510kg/cm2 and the yield point ] desirable [ glass transition temperature ] 100 to 2000%, when using 
polyurethane. The magnetic-recording medium of this invention does not care about the configuration more 
than a bilayer at all. Therefore, of course, it is possible to change the amount of binders, the vinyl chloride 
system resin occupied in a binder, polyurethane resin, the poly isocyanate or the amount of the other resin, the 
molecular weight of each resin which forms a magnetic layer, the amount of polar groups, or the physical 
property of resin described previously by the lower layer non magnetic layer and the upper magnetic layer if 
needed. 

[0018] As poly isocyanate used for this invention, the poly isocyanate generated by isocyanates, such as tolylene 
diisocyanate, 4-4*-diphenylmethane diisocyanate, hexamethylene diisocyanate, xylylene diisocyanate, 
naphthylene-l,5-diisocyanate, ortho toluidine diisocyanate, isophorone diisocyanate, and triphenylmethane 
triisocyanate, the product with such isocyanates and polyalcohols, and the condensation of isocyanates can be 
used. As a trade name by which such isocyanates are marketed Japanese polyurethane company make, 
Coronate L, Coronate HL, coronate 2030, coronate 2031, MIRIONE-TO MR MIRIONE TO MTL The Takeda 
Chemical, Ltd. make, TAKENETO D-102, D llO N TAKENETO, TAKE NE TO D-200, TAKENETO D-202, 
the Sumitomo Bayer make, There are Desmodur L, Desmodur IL, Desmodur N Desmodur HL, etc., and the 
upper layer and a lower layer can use these in two or the combination beyond it using an independent or 
hardening reactant difference. 

[0019] The carbon black used for the magnetic layer of this invention can use the furnace for rubber, Sir Mull 
for rubber, the black for colors, acetylene black, etc. specific surface area - 5 500m2/g and DBP oil absorption - 
10400ml / lOOg, and particle diameter - 5mmicro-300m - 0.11g[/ml ] ** of tap density is [ micro and pH / 210, 
and water content ] desirable 0.1 to 10% of the weight. As a concrete example of the carbon black used for this 
invention, the Cabot Corp. make, BLACKPEARLS 2000, 1300, 1000, 900, 800, 700, VULCAN XC-72, Asahi 
carbon company make, # 80, #60, #55, #50, #35, Mitsubishi Kasei industrial company make, #2400B, #2300, 
#900, #1000#30, #40, #10B, made in KONROMBIAKA Bonn, CONDUCTEX SC, RAVEN 150, 50, 40, 15, etc. 
are raised. It does not matter even if it uses what graphite ized surface [ a part of ] even if it carried out surface 
treatment, or it used carbon black by resin with the dispersant etc., having graftized it. Moreover, before 
adding carbon black in magnetic coatings, a binder may distribute beforehand. These carbon black can be used 
in independence or combination. When using carbon black, it is desirable to use in 0.1 - 30% of the weight to the 
magnetic substance of an amount. Carbon black has work of electrification prevention of a magnetic layer, 
coefficient-of-friction reduction, protection-from-light nature grant, the improvement in film on the strength, 
etc., and these change with carbon black to be used. Therefore, of course, it is possible to use properly according 
to the object based on many properties which these carbon black used for this invention changed the class, an 
amount, and combination in the upper layer and a lower layer, and were shown in the points, such as grain size, 
oil absorption, electric conductivity, and pH. For example, by using conductive high carbon black for a lower 
layer, electrification is prevented, carbon black with large particle diameter is used for a magnetic layer, and 
lowering coefficient of friction etc. is raised. The carbon black which can be used by the magnetic layer of this 
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invention is for example, "carbon black handbook" carbon black association editing. It can be made reference. 
[0020] Although, as for the organic powder used for the magnetic layer of this invention, acrylic styrene resin 
powder, benzoguanamine resin powder, melamine system resin powder, and phthalocyanine pigment are 
mentioned, polyolefine system resin powder, polyester system resin powder, polyamide system resin powder, 
polyimide system resin powder, and polyfluoroethylene resin are used. The process can use what is being 
described at JP,62 18564,A and JP, 60-255827, A. 

[0021] As an abrasive material used for the magnetic layer of this invention, alpha-alumina of 90% or more of 
rates of pregelatinization, beta alumina, silicon carbide, chrome oxide, cerium oxide, alpha ferrous oxide, 
corundum, a synthetic diamond, silicon nitride, a silicon carbide CHITANKA-cutting tool, titanium oxide, a 
silicon dioxide, boron nitride, etc. are used mainly in that a with a Mohs hardness of six or more well-known 
ingredient is independent or combination. Moreover, the complex (what carried out surface treatment of the 
abrasive material by other abrasive materials) of these abrasive materials may be used. Although the 
compounds or elements other than a principal component may be contained in these abrasive materials, if a 
principal component is 90 % of the weight or more, there will be instead of [ no ] in effectiveness. Although the 
grain size of these abrasive materials has desirable 0.01-2 micrometers, the abrasive material from which grain 
size differs if needed is combinable, or an independent abrasive material can also make particle size 
distribution large, and can also give the same effectiveness. 130m2/g** of pH is [ 0.3 2g / ml / /and water 
content / 211, and specific surface area ] desirable [ tap density ] 0.1 to 5% of the weight. Although the shape of 
a needle, a globular shape, and a die and ******** are sufficient as the configuration of the abrasive material 
used for this invention, polish nature is high and what has an angle in a part of configuration is desirable. 
[0022] As a concrete example of the abrasive material used for this invention, the Sumitomo Chemical Co., Ltd. 
make, AKP-20, AKP-30, AKP-50, HIT 50, Hit-55, Hit SOG, HIT- 100, the Nippon Chemical Industrial Co., Ltd. 
make, G5 and G7, S i, the Toda Kogyo Corp. make, TF100, TF-140, etc. are raised. Of course, it is possible for 
the abrasive material used for this invention to change a class, an amount, and combination in the upper layer 
and a lower layer, and to use properly according to the object. After carrying out distributed processing of these 
abrasive materials with a binder beforehand, they may be added in a magnetic coating. As for the abrasive 
material which exists in the magnetic layer front face and magnetic layer end face of a magnetic-recording 
medium of this invention, or more [ 100 -micrometer ] five pieces / 2 are desirable. 

[0023] The thing which is used for this invention and which has the lubrication effectiveness, the antistatic 
effectiveness, a dispersion effect, the plastic effectiveness, etc. as an additive is used. Molybdenum disulfide, 
tungsten disulfide graphite, boron nitride, Silicone, fatty-acid denaturation silicone with graphite fluoride, 
silicone oil, and a polar group, Fluorine content silicone, fluorine content alcohol, fluorine content ester, 
Polyolefine, polyglycol, alkyl phosphoric ester, and its alkali-metal salt, Alkylsulfuricacid ester and its 
alkali-metal salt, a polyphenyl ether, Fluorine content alkyl- sulfuric acid ester and its alkali-metal salt, the a 
little salt machine nature fatty acid of carbon numbers 10 24 (although an unsaturated bond is included) 
moreover, you may branch - and - these - a metal salt (Li, Na, K, Cu, etc.) Or monovalence [ of carbon 
numbers 12-22 ], bivalence, trivalence, tetravalence, and pentavalent ** hexahydric alcohol, (Although an 
unsaturated bond is included, it does not matter even if it has branched), and the alkoxy alcohol of carbon 
numbers 12 22, The monovalence of the a little salt machine nature fatty acid (although an unsaturated bond is 
included, it does not matter even if it has branched) of carbon numbers 10 24, and carbon numbers 2- 12, Any 
one of the bivalence, trivalence, tetravalence, and pentavalent ** hexahydric alcohol (although an unsaturated 
bond is included) Moreover, the mono-fatty acid ester, JI fatty acid ester, or trifatty acid ester which consists of 
having branched, The fatty acid ester of the monoalkyl ether of an alkylene oxide polymerization object, the 
fatty-acid amide of carbon numbers 8;22, the fatty amine of carbon numbers 8 22, etc. can be used. As these 
examples, they are a lauric acid, a myristic acid, a palmitic acid, stearin acid, behenic acid, butyl stearate, oleic 
acid, linolic acid, a linolenic acid, an elaidic acid, stearin acid octyl, stearin acid amyl, stearin acid iso octyl, 
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myristicacid octyl, stearin acid butoxy ethyl, anhydro sorbitan monostearate, and anhydro sorbitan distearate. 
Anhydro sorbitan tristearate 3 oleyl alcohol, lauryl alcohol, ************. Moreover, an alkylene oxide system, a 
glycerol system, a glycidol system, an alkylphenol ethyleneoxide adduct, A nonionic surface active agent [ of ** ], 
annular amine, and ester amide, and quarternary ammonium salt A hydantoin derivative, heterocycles, 
phosphonium, or sulfonium The cation system surface active agent of ** a carboxylic acid, sulfonic acid, 
phosphoric acid, a sulfate radical, Amphoteric surface active agents, such as a sulfuric acid of the anionic 
surface active agent containing acidic groups, such as a phosphoric ester radical, amino acid, aminosulfonic acid, 
and amino alcohol or phosphoric ester, and an alkyl BEDAIN mold, etc. can be used. 

[0024] These surfactants are indicated by the "surfactant handbook" (Sangyo Tosho Publishing Co., Ltd. 
issuance) at the detail, these lubricant, an antistatic agent, etc. -- not necessarily ■ 100% - not pure except 
for a principal component ■■ an isomer, unreacted object, and side reaction object, a decomposition product, and 
oxide etc. - impure a part it may be contained. 30% or less is desirable still more desirable, and these 
impure parts are 10% or less. These lubricant used by this invention and a surfactant can use the class and an 
amount properly if needed by the interlayer and the magnetic layer, for example, an interlayer and a magnetic 
layer - the melting point - things the addition of lubricant which raises the stability of spreading by 
adjusting the amount of surfactants to a front face which oozes and controls ** using the ester from which the 
boiling point to a front face which oozes and controls ** and a polarity differ using a fatty acid is made [ many ] 
by the interlayer, raising the lubrication effectiveness etc. is considered, and it is not restricted only to the 
example shown here of course. 

[0025] Moreover, all the additives used by this invention or its part may be added just before spreading, when 
you may add, for example, it mixes with the magnetic substance before a kneading process at which process of 
magnetic coating manufacture, it adds at the kneading process by the magnetic substance, the binder, and the 
solvent, it adds at a distributed process and it adds after distribution. As an example of goods of these lubricant 
used by this invention The Nippon Oil & Fats Co., Ltd. make, NAA102, NAA-415, NAA-312, NAA-160, 
NAA180, NAA174, NAA-175, NAA-222, NAA-34, NAA-35, NAA-171, NAA122, NAA142, NAA-160, 
NAA173K, A castor bean hardening fatty acid, NAA-42, NAA-44, Cation SA, Cation MA Cation AB, Cation BB, 
NAIMI N L-201, NAIMI-N L-202, NAIMLN S-202, Nonion E-208, Nonion P-208, Nonion S-207, Nonion K-204, 
Nonion NS-202, Nonion NS-210, Nonion HS-206, Nonion L 2, Nonion S-2, Nonion S-4, Nonion 0 2, Nonion 
LP-20R, Nonion PP-40R, Nonion SP-60R, Nonion OP-80R, Nonion OP-85R, Nonion LT-221, Nonion ST-221, 
Nonion OT-221, MONOGURI MB, Nonion DS-60, Anone BF, Anone LG, butyl stearate, Butyl laurate, an erucic 
acid, the Kanto chemistry company make, oleic acid, the Takemoto fatsandoils company make, FAL-205, 
FAL-123, the New Japan Chemical Co., Ltd. make, ENUJIERUBU LO ENUJORUBU IPM, Sun Sosa Isa - 
E4030, the Shin-etsu chemistry company make, TA-3, KF-96, and KF-96L, KF96H, KF410, KF420, KF965, 
KF54, KF50, KF56, KF907, KF851, X-22-819, X-22-822, KF905, KF700 and KF393, KF-857, KF-860, KF-865, 
X-22-980, KF101, KF-102, KF-103, X-22-3710, X-22-3715, KF-910, KF-3935, rye ONA-Ma-company make, an 
armor - Id P and an armor - the id - C, the A-MOS lip CP, and the LION fats and oils company make - 
DEYUOMIN TDO, the Nisshin Oil Mills, Ltd. make, BA-41G, and Mitsuhiro - formation - shrine make and 
pro fan 2012E - the new pole PE 61 and Io ■ network MS -400 and Io - network MO-200 Io - network DL-200 
and Io - network DS-300 and Io network DS1000 Io - network DO200 and the SORUSU passes 3000, 5000, 
9000, 13345, and 22000 made from ICI - In addition to this Phenylphosphonic acid, a benzoic acid, etc. are 
raised. 

[0026] The organic solvent used by this invention by the ratio of arbitration An acetone, a methyl ethyl ketone, 
Methyl isobutyl ketone, diisobutyl ketone, a cyclohexanone, Ketones, such as an isophorone and a 
tetrahydrofuran, a methanol, ethanol, Propanol, a butanol, isobutyl alcohol, isopropyl alcohol, Alcohols, such as 
methyl cyclohexanol, methyl acetate, butyl acetate, Ester, such as isobutyl acetate, isopropyl acetate, ethyl 
lactate, and an acetic-acid glycol The Glico-RUJTME chill ether, the glycol monoethyl ether, dioxane, Which 
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glycol ether system, benzene, toluene, a xylene, cresol, Things, such as chlorinated hydrocarbons, such as 
aromatic hydrocarbon, such as chlorobenzene, a methylene chloride, ethylene chloride, a carbon tetrachloride, 
chloroform, ethylene chlorohydrine, and dichlorobenzene, N.Ndimethylformamide, and a hexane, can be used. 
These organic solvents are not necessarily pure 100%, and impure parts, such as an isomer, unreacted object, 
and side reaction object, a decomposition product, an oxide, and moisture, may be contained in addition to a 
principal component. 30% or less is desirable still more desirable, and these impure parts are 10% or less. As 
long as the organic solvent used by this invention is required, the class and an amount may be changed by the 
magnetic layer and the non magnetic layer. Although raising whenever [ restoration ] using the high solvent of 
the soluble parameter of a magnetic layer which uses an volatile high solvent for an interlayer and raises 
front-face nature and which uses solvents with high surface tension (a cyclohexanone, dioxane, etc.) for a 
magnetic layer, and raises the stability of spreading etc. is raised as the example, it is undoubted that it is not 
what was restricted to these examples. 

[0027] A nonmagnetic flexibility base material the thickness configuration of the magnetic -recording medium of 
this invention 1100 micrometers, When preparing the desirable nonmagnetic layer of a lower layer [between / 
4-15 micrometers, a flexible base material, and magnetic layers ], 0.5 micrometers - 10 micrometers, When 
preparing the desirable non magnetic layer of a lower layer [ magnetic layer / 1-5 micrometers and / between / 
less than 10 micrometers and a flexible base material 1 micrometers or more, and magnetic layers ], 0.05 
micrometers or more 0.8 micrometers or less 0.08 micrometers or more 0.5 micrometers or less are 0.1 
micrometers or more and 0.3 micrometers or less still more preferably preferably. The thickness which doubled 
the magnetic layer and the interlayer is used in 1 / twice [ 100 to ] as many range as this of the thickness of a 
nonmagnetic flexibility base material. Moreover, the under coat of ** may be prepared for the improvement in 
adhesion between nonmagnetic flexibility base material nature, and a lower layer non magnetic layer and a 
magnetic layer. 0.012 micrometers of such thickness are 0.05-0.5 micrometers preferably. Moreover, a back 
coat layer may be prepared in an opposite hand the magnetic layer side of nonmagnetic base material nature. 
0.1-2 micrometers of this thickness are 0.3- 1.0 micrometers preferably. These lower layer non magnetic layers 
and a back coat layer can use a well-known thing. 

[0028] The nonmagnetic flexibility base material used for this invention can use well-known films, such as 
polyester, such as polyethylene terephthalate and polyethylenenaphthalate, polyolefines, cellulose triacetate, a 
polycarbonate, a polyamide, polyimide, polyamidoimide, polysulfone, aramid, and aromatic polyamide. Corona 
discharge treatment, plasma treatment, easily-adhesive processing, heat treatment, dust-removing processing, 
etc. may be beforehand performed to these base materials. In order to attain the object of this invention, center 
line average surface roughness (cut-off value of 0.25mm) needs to use preferably 0.03 micrometers or less of 
0.02 micrometers or less of things 0.01 micrometers or less still more preferably as a nonmagnetic flexibility 
base material. Moreover, as for these nonmagnetic base materials, it is desirable not only center line average 
surface roughness is small, but that there is no big and rough projection of 1 micrometers or more. Moreover, a 
surface granularity configuration is freely controlled with the magnitude and the amount of a filler which are 
added by the base material if needed. As these fillers, organic impalpable powder, such as acrylic besides oxides, 
such as calcium, Si, and Ti, or a carbonate, is raised as an example. Although F-5 value of 2 and the tape width 
direction is [ mm ] desirable 5 50kg /and they are [ 3 30kg /of F-5 values of the tape transit direction of the 
nonmagnetic base material used for this invention is / mm / 2 and ] preferably common, it is not the limitation 
when it is necessary to make especially crosswise reinforcement high. [ of a thing with F-5 value of a tape 
longitudinal direction higher than F-5 value of the tape width direction ] 

[0029] Moreover, preferably, 3% or less, it is still more desirable, the rate of a heat shrink for 1.5% or less and 
80-degree C 30 minutes is desirable, and 100 degrees C of the tape transit direction of a nonmagnetic base 
material and the cross direction and the rate of a heat shrink for 30 minutes are 0.5% or less still more 
preferably 1% or less. 100-2000kg[/mm ]2** of breaking strength is [ both directions / 2 and an elastic modulus ] 
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desirable mm 5* 100kg /. 

[0030] A lower layer non magnetic layer can be prepared in this invention between a nonmagnetic flexibility 
base material and a magnetic layer. Consisting of nonmagnetic powder and a binder can choose it as this lower 
layer non magnetic layer as that nonmagnetic powder preferably by mixing a minerals compound and carbon 
black, such as a metallic oxide, a metal carbonate, a metal sulfate, a metal nitride, metallic carbide, and 
metallic sulfide. It is used in that alpha-alumina of 90% or more of rates of pregelatinization, beta alumina, 
gamma-alumina, silicon carbide, chrome oxide, cerium oxide, alpha-ferrous oxide, alpha goethite, beta-goethite, 
gammagoethite, corundum, silicon nitride, a CHITANKA cutting tool, titanium oxide, a silicon dioxide, the tin 
oxide, magnesium oxide, tungstic oxide, a zirconium dioxide, boron nitride, a zinc oxide, a calcium carbonate, a 
calcium sulfate, a barium sulfate, 2 molybdenum sulfides, etc. are independent as an inorganic compound, or 
combination. Especially, titanium oxide, rouge, a barium sulfate, and an aluminum oxide are desirable. 
Although the grain size of these nonmagnetic powder has desirable 0.012 micrometers, the nonmagnetic 
powder with which grain size differs if needed is combinable, or independent nonmagnetic powder can also 
make particle size distribution large, and can also give the same effectiveness. When nonmagnetic powder is 
granular and spherical, that whose mean particle diameter is 0.05 0. 3 micrometers of major-axis length and 
minor axis length 5mmicro-30mmicro when needlelike, 0.01 micrometers or more, 0.08 micrometers or less, 
and is desirable. 0.05 2g /of tap density is [ ml ] 0.2-1. 5g/ml preferably. Water content is 0.2 - 3 % of the weight 
preferably 0.1 to 5% of the weight. pH is 211. specific surface area - 1100m2/g - desirable - 5 70m2/g - it is 
7-50m2/g still more preferably. Microcrystal size has 0.01 micrometers - desirable 2 micrometers, the oil 
absorption using DBP - 5- 100ml / lOOg - desirable 10 80ml/ - lOOg is 20 60ml / lOOg still more preferably, 
specific gravity - 112 ■■ it is 2 8 preferably. The shape of a needle, a globular shape, and a die and tabular any 
are sufficient as a configuration. The above-mentioned nonmagnetic powder does not necessarily need to be 
pure 100%, and may process a front face with other compounds according to the object. In that case, if purity is 
70% or more, it will not become reducing effectiveness. For example, when using titanium oxide, it is desirable 
for processing a front face with an alumina to be used generally, and to cover a silica in 0.1 - 10wt% in the case 
of rouge, it to cover a front face with an alumina, and to control a surface polarity. As for ignition loss, it is 
desirable that it is 20 or less % of the weight. The Mohs hardness of the above-mentioned inorganic fine 
particles used for this invention has four or more desirable things. The process of titanium oxide and 
application are "titanium oxide physical-properties and applied-technology" Seino. It can refer to the approach 
of a publication in **** and Gihodo Shuppan Co., Ltd. 1991. Moreover, in the case of rouge, it is desirable to use 
what carried out surface treatment of the alpha-hematite obtained as intermediate field in the case of 
producing a magnetic oxide of iron and a magnetic alloy. 

[0031] As a concrete example of the nonmagnetic powder used for this invention the Showa Denko make 
UA5600 and UA5605 and Sumitomo Chemical AKP- 20, AKP-30, AKP50, HIT- 50, HiT lOO, ZA-Gl, and the 
Nippon Chemical Industrial Co., Ltd. make - G5, G7, S i, the Toda Kogyo Corp. make, TF100, TF120, TF-140, 
DNS-230, DNS-235, DNA-240, DPN-245, DPN-250BX, Ishihara Sangyo TTO-51B, TTO-55A, TTO-55B, 
TTO-55C, TTO-55S, TTO-55D, TTO-55G, FT- 1000, FT-2000, and FTL- 100, FTL-200, M l, S i, SN-100, E-270, 
E-271, E272, and the Titan Kogyo make - ECT-52, STT-4D, and STT- 30 D STT-30, STT-65C, the MITSUBISHI 
MATERIALS make T l, NIPPON SHOKUBAI NS O, NS 3Y, NS 8Y, and the TAYCA make - MT-100S and 
MT100T - MT-150W MT-500B, MT-600B, MT100F, and the product made from the Sakai chemistry - 
FINEX-25 and BF- 1, BF10, BF-20, BF lL, BF-10P, Dowa Mining DEFIC Y, DEFIC R, and Titan Kogyo Y LOP 
are mentioned. 

[0032] Moreover, when using carbon black, the furnace for rubber, Sir Mull for rubber, the black for colors, 
acetylene black, etc. can be used, specific surface area - 100-500m2/g - desirable - 150-400m2/g and DBP oil 
absorption - 20-400ml/ - lOOg is 30 200ml/ lOOg preferably, particle diameter - 5mmum-80mmicro - desirable 
- 10-50 - it is 10-40mmicro still more preferably m micro, ml of tap density is [ pH / 2- 10, and water content ] 
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desirable in O.llg /O.l to 10% of the weight. As a concrete example of the carbon black used for this invention, 
the Cabot Corp. make, BLACKPEARLS 2000, 1300, 1000, 900, 800, 880, 700, VULCAN XC-72, Mitsubishi 
Kasei industrial company make, # 3050B, 3150B, 3250B, #3750B, #3950B, # 950, #650B, #970B, #850B, 
MA-600, made in KONROMBIAKABonn, CONDUCTEX SC, RAVEN The KETCHIEN black EC made from 
8800, 8000, 7000, 5750, 5250, 3500, 2100, 2000, 1800, 1500, 1255, 1250, and AKUZO etc. is raised. It does not 
matter even if it uses what graphiteized surface [ a part of ] even if it carried out surface treatment, or it used 
carbon black by resin with the dispersant etc., having graft ized it. Moreover, before adding carbon black in 
coatings, a binder may distribute beforehand. These carbon black can be used in the range which does not 
exceed 50 % of the weight to the above-mentioned minerals powder, and the range which does not exceed 40% of 
non magnetic layer AUW. These carbon black can be used in independence or combination. The carbon black 
which can be used by this invention can refer for example, to M for "carbon black handbook" carbon black 
associations. 

[0033] Although, as for the organic powder used for this invention, acrylic styrene resin powder, 
benzoguanamine resin powder, melamine system resin powder, and phthalocyanine pigment are mentioned, 
polyolefine system resin powder, polyester system resin powder, polyamide system resin powder, polyimide 
system resin powder, and polyfluoroethylene resin are used. The process can use what is being described at 
JP,62-18564,A and JP,60-255827,A. To a binder, it is used by 20 to 0.1 by the weight ratio, and it is used for 
these nonmagnetic powder in 10 0.1 at the rate of a volume ratio. In addition, although preparing undercoat in 
a common magnetic-recording medium is performed, it is prepared in order that this may raise adhesive 
strength, such as a base material, a magnetic layer, and a non magnetic layer, and thickness also differs from 
the lower layer of this invention by 0.5 micrometers or less. It is desirable to prepare undercoat, in order to 
raise the adhesive property of a lower layer and a base material also in this invention. 

[0034] The process which manufactures the magnetic coating of the magnetic-recording medium of this 
invention consists of a kneading process, a distributed process, and a mixed process established if needed before 
and after these processes at least. Each process may divide into two or more steps, respectively. All raw 
materials, such as the magnetic substance used for this invention, a binder, carbon black, an abrasive material, 
an antistatic agent, lubricant, and a solvent, may be added in the middle of the beginning of which process. 
Moreover, each raw material may be divided at two or more processes, and you may add. For example, 
polyurethane may be divided and supplied at the mixed process for the viscosity control after a kneading 
process, a distributed process, and distribution. Although that of the conventional well-known manufacturing 
technology could be used as some processes of course in order to attain the object of this invention, at the 
kneading process, Br with the expensive magnetic-recording medium of this invention was able to be obtained 
for the first time by using a thing with strong kneading force, such as a continuation kneader and a pressurized 
kneader. When using a continuation kneader or a pressurized kneader, kneading processing is carried out in 
the range of the 15 - 500 weight section to all the magnetic substance, binders or its part (however, 30% of the 
weight or more of all binders are desirable), and the magnetic substance 100 weight section. The detail of these 
kneading processings is indicated by JP,1- 106338, A and JP, 1-79274, A. 

[0035] The following configurations can be proposed as an example of the equipment which applies the 
magnetic-recording medium of a multistory configuration like this invention, and an approach. 
1, gravure spreading generally used by spreading of a magnetic coating, roll coating, blade spreading, an 
extrusion coater, etc. - first - a lower layer - applying - a lower layer - a wet condition --**-- the upper layer 
is applied to inside with the base material applicationofpressure mold extrusion coater currently indicated by 
JP,1-46186,B, JP,60-238179,A, and JP,2-265672,A. 

A vertical layer is applied almost simultaneous by one spreading head which builds in two coating liquid 
dipping slits which are indicated by 2, JP,63-88080,A, JP, 2- 17971, A, and JP, 2-265672, A. 

A vertical layer is applied almost simultaneous with the extrusion coater with the back up roll currently 
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indicated by 3 and JP,2- 174965, A. 

In addition, in order to prevent lowering of the magnetic parametric performance of the magnetic-recording 
medium by condensation of a magnetic particle etc., it is desirable to give shear to the coating liquid inside a 
spreading head by approach which is indicated by JP,62 95174,A and JP,1-236968,A. Furthermore, it is 
necessary to satisfy the numerical range currently indicated by JP,3'8471,A about the viscosity of coating liquid. 
[0036] In order to obtain the magnetic-recording medium of this invention, it is necessary to perform powerful 
orientation. It is desirable to use together the solenoid more than 1000G (gauss) and the cobalt magnet beyond 
2000G, and it is desirable to establish a moderate desiccation process beforehand in front of orientation so that 
the stacking tendency after desiccation may become the highest further. Moreover, to apply this invention as 
disk media, the orientation method for randomizing orientation rather is required. Moreover, it is also desirable 
by adding a vertical field if needed to give a slanting magnetization component to the inside of a field from the 
top of the improvement in a magnetic parametric performance. 

[0037] Furthermore, plus CHIKKURORU which has thermal resistance, such as epoxy, polyimide, a polyamide, 
and polyimidoamide, as a calender processing roll is used. Moreover, it can also process by the metal roll 
comrade. 70 degrees C or more of processing temperature are 80 degrees C or more still more preferably 
preferably. The linear pressure force is 300 or more kg/cm still more preferably 200 kg/cm preferably, and the 
processing speed in that case has five or more steps of 11 or less steps of desirable calender machines at a part 
for part [ for 100m/- ], and 500m/. 

[0038] Preferably the magnetic layer side of the magnetic-recording medium of this invention, and coefficient of 
friction to SUS420J of the reverse side 0.5 or less Preferably further 0.3 or less and surface specific resistance 
10-5 to 10 - 12 ohms / sq, The elastic modulus in 0.5% elongation of a magnetic layer is desirable, mm, 2 and 
breaking strength are desirable 100 2000kg /, and the elastic modulus of l-30kg/cm2 and a magnetic-recording 
medium the transit direction and the cross direction The transit direction, A long direction is desirable, 2 and 
residual mileage are [ mm ] desirable 100- 1500kg /, and the rate of a heat shrink with a temperature [ all ] of 
100 degrees C or less is 0.1% or less most preferably 0.5% or less still more preferably 1% or less 0.5% or less. 
The one fewer than the residual solvent with which the residual solvent which is two or less 10 mg/m still more 
preferably, and is preferably contained in the upper layer two or less 100 mg/m is contained in a lower layer of 
the residual solvent contained in a magnetic layer is desirable. A lower layer non magnetic layer and a 
magnetic layer are desirable, and the voidage which a magnetic layer has is below 20 capacity % still more 
preferably below 30 capacity %. Although the one where the voidage of a lower layer non -magnetic layer is 
smaller than the voidage of a magnetic layer is desirable, there is that the object highly is also more desirable 
about the voidage of a nonmagnetic lower layer. For example, by the magnetic-recording medium for data 
logging than to which greater importance is attached to a repeat application, it is common for the reverse to be 
more desirable. 

[0039] When the magnetic properties of the magnetic-recording medium of this invention are measured by 
magnetic field 5kOe, the remanence ratio of the tape transit direction is 0.70 or more, and is 0.90 or more still 
more preferably 0.80 or more preferably. As for the square shape ratio of two directions right-angled in the tape 
transit direction, it is desirable to become 80% or less of the square shape ratio of the transit direction. As for 
SFD (Switching Field Distribution) of a magnetic layer, it is desirable that it is 0.6 or less. Although center line 
surface roughness (3D MIRAU law) Ra of a magnetic layer has lnm - desirable lOnm, the value should be 
suitably set up by the object. Although Ra is so desirable that it is small in order to make a magnetic parametric 
performance good, it is so desirable that it is conversely large in order to make transit endurance good. As for 
RMS surface roughness RRMS (square average of roughness height) calculated by assessment by AFM (Atomic 
Force Micro Scope), it is desirable that it is in the range of 3nm - 16nm. 

[0040] Although it can also consider as the multilayer configuration more than a bilayer by the 
magnetic-recording medium of this invention, according to the object, being presumed easily can change these 
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physical properties in the upper layer and a lower layer. For example, it is making a lower layer elastic modulus 
lower than the upper layer, and improving the hit by the head of a magnetic-recording medium etc. at the same 
time it makes the upper elastic modulus high and raises transit endurance. 
[0041] 

[Example] Next, an example explains this invention still more concretely. In addition, the display with the 
"section" means the "weight section" among an example. 

[0042] After dissolving the 10kg (Na2C03) of the magnetic-substance manufacture approach sodium carbonate 
in 120kg water, N2 gas is put into a bubbling tower method reaction vessel with a sink, next, after dissolving 
8kg (FeC12) of ferrous chloride in 30kg water, it put into this reaction vessel and the first iron ion was settled. 
2kg of succinic acids was added, N2 gas was changed into air, keeping slurry temperature at 35 degrees C, pH 
was kept at 2 3, and the reaction of about 2 hours was carried out. Subsequently, the slurry was filtered with 
the filter press, it washed until it became neutrality, and 0.2 micrometers of major-axis length, an axial ratio 8, 
and the spindle mold goethite of specific-surface-area of 140m 2/g were obtained. Next, having taken 2kg by 
having made this goethite into solid content, having added silicate of soda, sodium aluminate, cobalt sulfate, 
and a nickel sulfate to 401. of distilled water, and keeping at 30 degrees C by about ten pH, it agitated enough 
and surface treatment was performed. Then, the goethite by which surface treatment was carried out through 
washing, filtration, granulation, and desiccation was obtained. Temperature was gone up in the hydrogen air 
current for 501./after nitrogen inert gas replacement with the standing type reducing furnace after that, and it 
returned at 350 degrees C. Nitrogen permuted lowering this further, oxygen gas was introduced further there, 
gradual oxidation was performed, and spindle mold metal magnetism powder was obtained. For He of the 
obtained metal magnetism powder, the specific surface area by 17500e(s) and the BET adsorption method is 
55m2/g, the microcrystal size of 150A, 0.15 micrometers of major-axis length, and a needlelike ratio. They were 
8 and sigmas:l25 emu/g. In order to change coercive force, it adjusted by changing the temperature of reduction, 
and the conditions of time amount and the hydrogen mind rate of flow. Although carried out to adjustment of 
grain size by changing the size of goethite, size of goethite was performed by changing extent of pH, the 
concentration of Fe++, and reaction time, sigmas was adjusted by changing the amount and gradual oxidation 
temperature of oxygen gas in the case of gradual oxidation. 

[0043] The characterization of the magnetic substance produced on the above conditions is as in the following 
table 1. 
[0044] 
[A table l] 
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A 


B 


C 


D 


E 


F 


G 


H 


I 


J 


H c 
(Oe) 


1750 


1600 


2200 


2050 


1750 


1440 


1750 


1700 


1700 


1750 


a s 

(eou/g) 


125 


120 


130 


125 


125 


125 


123 


135 


118 


140 


( ;x m) 


0.150 


0.15 


0.22 


0.21 


0.11 


0.07 


0.25 


0.2 


0.15 


0.15 


(m a ) 


19 


19 


15 


1 


13 


10 


20 


30 


13 


20 


(A) 


150 


170 


150 


170 


i 20 


85 


" CD 


274 


no 


145 






8 


15 


il 


8.5 


7 


13 


6.6 


8 


7.5 




55 


52 


52 


56 


55 


6i 


55 


45 


58 


52 



[0045] Examples 1-4, the examples 1-6 (magnetic layer monolayer) of a comparison 
The magnetic layer was prepared as follows. 

Ferromagnetic metal impalpable powder The 100 sections (presentation; refer to table) 

A vinyl chloride system copolymer The 12 sections S03Na content : - 1x10-4 eq/g Polymerization degree 300 
Polyester polyurethane resin The three sections Neopentyl glycol / caprolactone polyol / MDI=0.9/2.6/l - S03Na 
radical 1x10*4 eq/g content alpha-alumina (grain size of 0.3 micrometers) The two sections Carbon black (grain 
size of 0.10 micrometers) The 0.5 section Butyl stearate The one section Stearin acid The two sections Methyl 
ethyl ketone The 200 sections [0046] After kneading each component with a lab PURASUTO mill (product 
made from an Oriental energy machine), it was made to distribute about the above-mentioned coating using a 
sand mill. The poly isocyanate 3 section was added to the obtained dispersion liquid, the butyl-acetate 40 
section was added further, it filtered using the filter which has a 1-micrometer average aperture, and the 
coating liquid for magnetic layer formation of the lower layer object for non magnetic layer formation and the 
upper layer was adjusted, respectively. It applies by 7 micrometers in thickness on the polyethylene 
terephthalate base material whose center line surface roughness is 0.01 micrometers so that the thickness of 
the obtained magnetic layer may become the thickness which is 3 micrometers. Orientation is carried out to the 
cobalt magnet which has the magnetism of 3000G while both layers are still in a damp or wet condition by the 
solenoid with the magnetism of 1500G. After desiccation, After making it process and harden at the 
temperature of 90 degrees C at a part for 250m/with seven steps of calenders which prepare a back layer and 
consist of only metal rolls after that, the slit was carried out to width of face of 8mm, and 8mm video tape was 
manufactured. 

[0047] Examples 5-8, the example 7 of a comparison - 12 nonmagnetic lower layers Nonmagnetic fine particles 
Alpha-Fe 203 alpha hematite The 80 sections 0.14 micrometers of average major-axis length Minor-axis length 
24mmicro, Specific surface area by the BET adsorption method 50m2/g pH 7 Finishing agent aluminum203, 
Si02 Carbon black The 20 sections The first [ an average of] particle diameter 16mmicro DBP oil absorption 
80ml / lOOg pH The specific surface area by 8.0 BET adsorption methods 250m2/g Volatile matter 1.5 % of the 
weight Vinyl chloride vinyl acetate-vinyl alcohol copolymer The 12 sections - The polar group of S03Na is 
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included 5x10 to 4 eq/g. Presentation ratio 86:13a Polymerization-degree 300 polyester polyurethane resin The 
five sections Neopentyl glycol / caprolactone polyol / MDI=0.9/2.6/l S03Na radical 1x10-4 eq/g content 
alpha-aluminum 203 (mean particle diameter of 0.2 micrometers) The five sections Butyl stearate The one 
section Stearin acid The one section Methyl ethyl ketone The 200 sections [0048] Magnetic layer prepared as 
mentioned above to the magnetic layer After using and kneading each above-mentioned component with a lab 
PURASUTO mill (product made from an Oriental energy machine) about a non magnetic layer, it was made to 
distribute using a sand mill. The butyl-acetate 40 section was further added for the poly isocyanate to the 
obtained dispersion liquid 1 ******, it filtered to them using the filter which has a I micrometer average 
aperture, and the lower layer coating liquid for non magnetic layers was adjusted to them. The obtained lower 
layer coating liquid for non magnetic layers so that the thickness after desiccation may be set to 2 micrometers 
and the thickness of the upper magnetic layer may become the thickness which is 0.15 micrometers on it just 
behind that further Simultaneous multistory spreading is performed by 7 micrometers in thickness on the 
polyethylene terephthalate base material whose center line surface roughness is 0.01 micrometers. Orientation 
is carried out to the cobalt magnet which has the magnetism of 3000G while both layers are still in a damp or 
wet condition by the solenoid with the magnetism of 1500G. After desiccation, It processed in seven steps of 
calenders which consist of only metal rolls in a part for 250m/in the temperature of 90 degrees C, and calender 
rate, the slit was carried out to width of face of 8mm, and 8mm video tape was manufactured. 
[0049] The result in the case of being the monolayer whose thickness of a magnetic layer is 3 micrometers is 
shown in the following table 2 and table 3. 
[0050] 
[A table 2] 





^feM 1 


Jt«« 1 


Jt«« 2 


2 


SSfiSW 3 




A 


B 


C 


D 




^ c 
(Oe) 


18 2 0 


16 15 


2 3 0 0 


2 10 0 


18 10 


<r - /Bm 


3 2 0 0 


3 0 0 0 


3 3 0 0 


3 2 0 0 


3 2 0 0 




0.8 4 


0. 84 


0.8 2 


0.8 5 


0.8 2 


^~^R a 
(nn> 


3. 1 


3. 0 


4. 1 


3. 2 


2. 9 


ft Tj 
(dB> 


-1-5. 5 


+ 3.8 


+ 4.2 


+ 5. 6 


+ 5.8 


O/W 
(dB) 


- 2 3 


- 2 3 


- 1 5 


- 2 2 


-2 3, 5 



[0051] 
[A table 3] 





Jt«» 3 


i£tK*J4 


J££ fff 5 


tt&m6 






F 


G 


H 


I 


j 




13 8 0 


18 5 0 


17 8 0 


17 6 0 


18 0 0 




2 8 0 0 


3 4 0 0 


3 5 5 0 


2 8 0 0 


3 6 0 0 




0. 7 5 


0. 8 9 


0. 9 


0.7 8 


0.8 5 


(an) 


3, 3 


3. 5 


4. 2 


3. 1 


3. 6 1 


a* 

( dB) 


+ 2, 1 


+ 3. 1 


+ 2,5 


+ 3.2 


+ 5. 9 


C / X K 

f«) 


+ 1 . 5 


+ 2. 5 


+ 1 . 3' 


+ 3.0 


+ 4. 3 


O / \v 

us) 


- 2 5 


-23 


-22 


- 2 3 


-23 
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[0052] The result in multistory [ which set thickness of a magnetic layer to 0.15 micrometers ] is shown in the 
following table 4 and table 5. 
[0053] 
[A table 4] 





5 






££M6 


H&#J7 


s*t ft 

la* IX. 


A 

A 


B 


c 


D 


E 


(0*) 


18 3 0 


16 15 


2 3 0 0 


2 10 0 


18 10 


7- ~7- fife i£ 


0.8 3 


0, 8 4 


0.8 1 


o. a 7 ■ 


0.8 3 


(nil) 


2. 1 


2. 8 


3 . 5 


2. 2 


2. 1 




+ 6.5 


+ 4. 1 


+ 6. 2 


+ 6.6 


+ 6.8 


C/Xlt ; 


+ o. 0 


+ 3.2 


+ 5. 5 


+ 5.8 


+ 5. 7 


O/W 
(d3) 


- 2 6 


-26 


-21 


-25 


-26.5 



[0054] 
[A table 5] 





itS«9 


lfc«*l 0 


tfcttflll 1 


i 2 


m&918 




F 


G 


H 


r 


J 


(Oe) 


13 8 0 


18 5 0 


17 8 0 


17 6 0 


18 0 0 




0-. 7 4 


0.9 0 


0.9 1 


0. 7 7 


0.8 5 


f-^R a 
(nn) 


2. 2 


3. 1 


3. 8 


2. 5 


1. 9 


(dB) 


+ 2. 8 


+ 4. 1 


+ 3. 5 


+ 4 . 3 


+ 7. 2 


C/Nifc 
(dB) 


+ 2.2 


+ 3.5 


+ 2.5 


+ 4. 0 


T O « _L 


O/W 
(dB) 


- 2 8 


-25 


-26 


-25 


-25 



[0055] The assessment approach (specific surface area by BET adsorption method) KANTA soap (US KANTA 
chromium company make) was used. It measured by nitrogen-gas-atmosphere mind for 250 degrees C and 30 
minutes with the BET one point method for BET method after dehydration (partial pressure 0.30). 
[0056] (He, sigmar, a remanence ratio, sigmas) In the case of the fine-particles sample, in the case of HmlOkOe 
and a tape sample, it measured by 5kOe(s) using the oscillating sample mold fluxmeter (Toei Industry make). 
[0057] (Center line average surface roughness) a three-dimensions surface roughness meter (TOP03D made 
from WYKO) - using - MIRAU - Ra of 250nmx250nm area, Rrms, and a peak to valley value were measured 
by law. Measurement wavelength is adding spherical-surface amendment and cylinder amendment by about 
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650nm. This measuring method is the surface roughness meter of the optical interference type measured by 
non contact. 

[0058] (AFM rms average surface roughness) Using Nanoscope2 of Digital Instrument, measurement of STM 
(Scanning Transparent Micro Scope) is tunnel current: lOnA and bias voltage:400mV conditions, and scanned 
the range of 6micrometerx6micrometer. Surface roughness was compared in quest of Rrms of this range. 
[0059] (The diameter of a major axis of the magnetic substance, diameter of a minor axis) It asked for the mean 
particle diameter of a major axis and a minor axis with the photograph 100,000 times the transmission electron 
microscope of this. 

[0060] (Microcrystal size) It asked according to the X diffraction from a part for a spread of the half-value width 
of the diffraction line of a field (4, 4, 0) and a field (2, 2, 0). 

[0061] (An output, C/N measuring method) The outside reliance type drum circuit tester was used. The heads 
which used tape head relative velocity 3.8 m/sec are 0.2 micrometers of gap lengths, and a laminating Sendust 
head with a width of recording track of 20 micrometers. The operating frequency was made into the C/N ratio 
from the output when reproducing with the optimal record current at the time of 7.6MHz (record wavelength of 
lambda= 0.5 micrometers), and the 6.6MHz noise. In addition, a reference is the Fuji Photo Film 8mm video 
tape super AG. 

[0062] (The over writing O/W fitness assessment approach) Using the above-mentioned drum circuit tester, 
1.9MHz sinusoidal record is first performed to the sample after elimination, and the output is measured using a 
spectrum analyzer. Then, the 1.9MHz output after carrying out superposition record of the 7.6MHz sinusoidal 
signal was again measured using the spectrum analyzer, and the difference was evaluated. Over writing (O/W) 
fitness is so good that the difference is large. It is desirable that record wavelength is -23.5dB or less in a digital 
storage system 1 micrometer or less. 

[0063] (Measuring method of d and sigma) The magnetic-recording medium was cut down in thickness of about 
0.1 micrometers by the diamond cutter over the longitudinal direction, with the transmission electron 
microscope, it observed by 20000 times to 50,000 times preferably 100000 times from the scale factor 10000, 
and the photography was performed. The print sizes of a photograph are A4 - A5. After that magnetic layer A 
visual judgment of the interface is made paying attention to the configuration difference of the magnetic 
substance of a lower layer non magnetic layer, or nonmagnetic fine particles, and they are ****** and a 
magnetic layer black. A front face is ******** black similarly. Then, the die length of spacing of 1000 which 
******( ed ) with the j mage processing system IBAS2 made from Zeiss was measured. When the die length of a 
sample photograph is 21cm, it is measuring 100 to 300 times. The average of the measured value in that case 
was set to d, and standard deviation of the measured value was set to sigma. 
[0064] 

[Effect of the Invention] In the magnetic-recording medium which comes to prepare the magnetic layer which 
distributed the magnetic substance in the binder on a nonmagnetic flexibility base material 1620 or more Oe 
2100 or less Oe, it is said magnetic substance in the end of a ferromagnetic alloy powder alphaFe is made into a 
subject. The powder coercive force He A specific surface area according [ amount of saturation magnetization 
sigmas ] to 120 - 150 emu/g and N2 gas adsorption 48-60m2/g, That microcrystal size is 110-170A in 0.08 0.21 
micrometers of major-axis length, 0.01-0.02 micrometers of minor-axis length, and the needlelike ratios 711 All 
the medium property balance top is good, and it turned out that all the properties of Tape He, Tape Bm, a tape 
remanence ratio, Tape Ra, an output, and over writing (O/W) are specifically excellent. 
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0 — 200000, L< (4 10000 — 10000 

0, m-o-it^ s ^5 0— 1 0 0 0fem.(Dh<F>X$bZ> o Z<D 

^, ffiftf- y ^r>\ 7^!)n^hy/K ^^^y/w 
ge, ^ 9 9 y yw^^^.-x/u, x^u-v, rf^'y^-y, ^ 

m, ^7$**smti&* #v tut? ^mtmmm. mmm 
m, / y^ >mm, t>v* vmm. T9 y /w^s^w 

-*y7? w, #y ^x^/ummt'f y^r*- h 
v<Dm.&mm&&>tfbfrz> 0 zfrhcoffim^^-yx 

^'J<!r ; ewK3g^-?*(coi,^T(4#MBg6 2 - 2 5 6 2 1 9 

fll, ^ft:t"=y^^f=.yutttlg, &{t^=-^mwttr=.ju 
t*^/uTyU3-yu«*fli, itfkt'-yi'i^^t'— yufflTK-^ u 

[0015] tK y ? U-^>«tflgWt*it«^y ai^^yu^ 
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T^y oi^^/u^y rjru^^, ;*?y htfV V u 

Tjfy m;*<7vutf?y h^y # 

fc^tfcttfcW^ttSrWafcfclcttiKBlciCi:, coo 

M, S0 3 M, OSO3M, P = 0 (OM) 2 , O- P 

= 0 (om) 2 , (et±i^o#Mtt*swj(^, sytwr 

/U^y^S^S) s OH, NR 2 , N + R 3 (RtejgHfc* 

^#3fv-S. SH, CN, ftif*^Witta^* 

gCQfi;f4 1 O-i-l £?SL< 14 1 0 

[0 0 16] *»WlCfflV^tt*rixe>(Ott-fr#JOjl»: 
WftMfc LTI4^^*>*-^>f M±®i VAGH, V 
YHH, VMCH, VAGF, VAGD, VROH, V 
YES, VYNC, VMCC, XYHL, XYSG, P 
KHH, PKHJ, PKHC, PKFE, 0fa<^li 
tfc»L MPR-TA, MPR-TA5, MPR-TA 
L, MPR-TSN, MPR-TMF, MPR-TS, 
M P R — T M , MPR-TAO, mMfb^ttK 1 0 0 0 
W, DX80, DX81, DX82, DX83, 100 
FD, 0*if7f->ttMMR- 10 5, MR 110, MR 
-12 1, MR 100, 400X1 10A, 0*^y V 
IsflstiM— ytf?>N 2 3 0 1 , N2302, N23 
0 4 , ±B&4 >*ttM'<l/"f V ? *T - 5 10 5, T 
-R3080, T-5201, s<— / >^D-400, 
D-210-80, ^ y^TjO-6 1 0 9, 7209, * 
#*frttS'M p>UR 8 2 0 0 ( UR8300, UR-860 
0, UR-5500, UR-4300, RV 5 3 0, RV280, 
ffi ffc*±§!t, ^7x7^4 0 2 0, 5020, 510 
0, 5300, 9020, 9022, 7020, H^fk 
/#*tSL MX5 0 0 4, H#fbAfcttK, t^7VySP 

-i5o, mitmtm. * 5 y f 3 1 0 , f 2 1 0 & & 
[0017] **w©«tt»i-fflv^n5«-e*j»4iKtt 

<${Cj*tU 5-50wt%(OiI, ffSL<(j;10-3 

6Oj:5-4 0wt%, Tjfy ^U'^^Wflg'&Srfflv^a 
i^li2-2 0wt%, tK V-f V ->7*- M42-2 0 

v\> *3KMlc*5V^T, *Ky £i^y£fflv>3*§£i4;tf5 

0 0 0%, 5S»fiS^(4 0. 05-10k g/c m 2 s p$ 
R&(4 0. 0 5-10kg/cm 2 ^U\ 

II. *°y >mm, ^y^yv-r^- k *>5vm4 



r <tf4t^/^*TtgT'fc5 0 

[0 0 18] *^Cffl^^)*y^ym- h i: LX 
(4, h!il/yy^y^74-K 4-4' -v^zn—yU 

-K ^-yyi/y^ym-h, -^^u^-i, 
5 — y ->t^— h s o- hyK^y^yyr^- 
K >r y^ci is*J4 y isT*- K hyy^^/i^^:/ 
hy^yv/T^-hfw^fyv'T^-hi, s^, :n 

t*— bm(omm^tix^^m&^ t LTf4, e*7Ky 

^U^ytt^, hL, 3D^-hHL, 

-H 2 0 3 0, ^n^-h 2 0 3 1, Ut^-hMR 
^ y«-hMTL, SiBlp°pttl, ?n-hD-l 
0 2, ?^-hD-110N, 

o, ^n-FD- 2 0 2, ft*:^>r ji/utys, t**^ 

[0 0 19] *»M«>aW4Jlfcflgffl*4x5*-#^9 

5^14=^*3:7 T--**, =^fflU— 

5o tt*ffi8(f±5-5 0 0m2/g, DBPK?S4(4 1 
0-4 0 0ml/l00g, 5^^@f4 5m^3 0 0m 
M , pHI4 2~ 1 0, ^7k**4 0. 1-1 Ofii%, * 
s^ttSEttO. l-lg/ml, iS»*LV\ *35WtC 

hthK, BLACKPEARLS 2000, 13 
00, 1000, 900, 800, 700, VULCA 
N XC-72, Jfi#-#Vtt8L #80, #60, # 
55, #50, #35, = «{t/*X*tfc8L # 2 4 0 0 
B, #2300, #900, #1000#30, #4 

o, #iob, ^ypytT^-^yfti, condu 

CTEX SC, RAVEN 1 5 0, 5 0, 4 0, 1 

u-^yy'y v?\%mk. -££item^xmm-fz> z. t 
a * -c t a o * - ^ y ^ 9 ^ ^ * «e ffl -r a m & 1 4 « tt f* 1 c 
*fi-5ftcoo. 1-3 oaa%-efflv>5r <t^»* l 

i\ *-jKv^ r 7 5y^t4fflH4«<^^r«Wih, iVtRfllftiB: 
ttffl^5*-*y^7y?iaoa45 0 t*oT*55M 

(cf$ffl$tt6mb^^-^yy^^^(4±a, TS-e 
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& m v *MMfMR & t tf z> t£ t' tfhifbtiZo w <om 

[0 0 2 0] *5fiW©«14JBJ-fflv^ixSW«l«»*»± 

*• j«f**»ins»5i5, *• my ^ffim&m. *u 

8Ui#flPg62-18564-*§-<k$8 N 4#HflBg60-255827-S§-£j#tC 

[0021] ^mMcom^m^m^^hn^mmmt lt 

ltaitm9 0%U±<Da 0-T/^^-T, ^ 

k iwt^^>, -|WkS3H, &{fc**at, 

* t L T ^- - * SIS 6 W _k K>4Stfq » fl-fl.** ¥3* * It 
*fctt7cSl^*ix5»-g"b*)5^±fifc^*S9 011% 

i'y^liO. 3~2g/ml, ^«fi 
0. l~5fi» 0 / 0> p H{i2~ 1 1 , i±*ffifffi 1 ~3 
OmVg, WSLV\ *^^l;ffl^P>^5IIi© 

[0 0 2 2] *3gM^fflu^P>n5WBS»J«5*ft:Wfc0ili: 
LTIi, ft^b^tttL AKP-20, AKP-30, 
AKP-50, HIT-50, Hi t-55, Hi t - 
8 0G, HIT-10CK 0 ^{b^IlittSk G5, G7, S 
- 1 , PEBItttl, TF-100, TF-14 0if 

-cats, **j«tr/«a-g-a:^^x., awi^ietTtti^ft 

et±««SICffffi-rSWS^Jl±5f@/ 1 0 0 Mtn2^± 

[0 0 2 3] slefSWKftfflStiS, 8S*n»J£ LTI±iH» 
*«B*JhSb*. WM^*, fc^Srfco 



^-f/K ffi*fe£«rt>oi'y li»i|tt->ij3 

->\ 7^S'>U3-V- 7yI§t7/U=-yU 1 

^f/ns.t^oTA'A y &mt&. mM&. i o ~ 2 4 co 

V»Tt>A»*t>*V^ , *3j;t>\ :n?)©MI (L i, 
Na, K, Cufcif) H tUt, m.WkW. 1 2~22»- 
ffi, ~ Hffi, EflB, 35Xffi, T^iTyua-yK 

m.m$kl 2 — 2 2 WT/u-=!=3f->TyW3-/U s ^*$SC1 0 

MLtV^t^tfc/i^) tl*f 2-1 2©-!, 
Hffi, EH-fffi. AffiTyu^-yKDV-fn^^— 

t8~22 (OfllflSiftT 5 h\ ^*^C 8 ~ 2 2 ©flgfifeflir 

y ^m. zv^^^m, ^^ry^^, 
7f7uyi7'f;K yy-yw 
y/u^, ^y^-^^m. xt-tv 

/w, ^f7!Jvi7^K ^r7!iyi^fyt^f/u, 

^r7!Jyi7h^->if/K 
7yt Kny^t";?^/7f7i/- 7ytKpy 

Xt-TU—Y, ^H^7/i'^-/i' 1 7t)i)/i/7/V3- 

y-ty>-^. ^ y •> k— 7^^7iy-/i'xf 

7^y> x^r^? K, ^E»7y ; fxr>Aig 1 t 

I, 7^^*y^i, 7;;7/U3-/noSS*fc 
[o o 2 4] m^coifB^tt^jjco^Tfi, r^ffi® 
0%*Efi=-Ctt*<. ^J&^^McSttf*, *SJC»» III 

-rjs^, mtm ^o>*&ftft&<*tixhfr 
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[0025] *fc*«wcfflv^e>nsas*D»jo-r-<T* 
£\ «tt»t»s**jt*#jicj:5^xaT»api-*» 

A-102, NAA-415, NAA-312, N A A 
-160, NAA-180, NAA-174, N A A — 
175, NAA- 2 2 2, NAA-34, NAA- 3 

5, NAA-171, NAA-122, NAA-14 
2, NAA- 1 6 0 , NAA-173K, fc-^v'BHfcJIB 
flfiUL NAA-42, NAA-44, ^jftySA, 

WyMA, ^ftyAB, ^/WyBB, -J-f^-v 
L-201, N;-yL-2 0 2, ^-r ^ ->s - 2 
02, 0 0 y = 

t>s- 2 0 7, y^tyK-2 04, y^yNS- 
202, y^^yNS-210, y^tyHS-20 

6, / - ^- >- l - 2 , y^-^->s-2, y ^^>s - 

4, y^^-^o-2, ;^tyLP-20R ( y^^>- 
PP-40R, ;^tysp-60R, y^tyop- 
80R, y^tyop-85R, y^^-yLT-22 
i, ;^ysT-22i, y^yoT-221, 
y^DMB, y^tyDS-60, ry^BF, ry>- 

LG, 7^Xr7l/-F, ^f/l/7?^-h, ni/u^7 
St, HJlMM*tfc*L *\s4^Wt s tt*?Mi§tt»i, fal 

-205, F AL - 1 2 3, Sr H *«f fcthSL ^5*v^ 
/^LO, x^i/g/^IPM, fyyf^f-E4 0 
3 0, , «ffi{fc#*tSk TA-3, KF-96, KF- 
9 6 L, KF 9 6 H, KF410, KF 4 2 0 , KF9 
65, KF54, KF50, KF56, KF 9 0 7, K 
F 8 5 1, X- 2 2 - 8 1 9, X- 2 2 - 8 2 2, KF 
9 0 5, KF 7 0 0, KF 3 9 3, KF- 8 5 7, KF 
- 8 6 0, KF- 8 6 5, X- 2 2- 9 8 0, KF-1 
01, KF-102, KF- 1 0 3, X- 2 2 - 3 7 1 
0, X- 2 2-3 7 1 5, KF — 910, KF-393 

5, 7^^yr-7-as, T-^^Y 
c, 7^fty»|gttl, ^wrs 

>TDO, Rrft^ffltt^, BA-41G, HSMtfifctt 
SI, 7 , D7ry2012E, ^-/K-A-P E 6 1 , -f 
hMS-4 0 0, 2 0 0 -ft 

^yhDL-20 0, -f ^ yhDS-3 0 0, -f ^ 



^hDS-1 000-f Tt"-^ ^hDO-200, ICIi 
y^/N-X3 0 0 0, 5000, 9000, 1334 
5, 2 2 0 0 0, -frOfti! :7^xwi^;*;t;>B£, 

[oo2 6] &&wxm\<^bti%mmmmM±mcD\tm 

XT±h>, yf/uxf/i//rhy > yf/Ky^w 
h>\ ^y/f/^Fy, >^ n^^y /fy^ 
d x h 9 t Kn77y, ^co^r h y ^ y - 

/K oi^y-/K /n/V-;K y — -fV^^ 

-*1>-y-/K /^©7/U3-yu», BWM^vK 

^WkfcikjkmM, yfi/y^D7^fF\ ^^uv^n^ 

r^5)ti»«tt^f it l o o%«»W4 

<I410%HT"C*5 0 *feet*fflV^-5t«lMS 
£■£5, mWcftfi3R;fc0itS^&jK (:>^u — =^y 

tt ■ 0>**W4'< ^ y - * © n v * m v ^ ^ £ ± tf 

[0 0 2 7] *%W^BS»IB»j«»^ff^fll^tt*att 
^NMtt^tttfS 1 - 1 0 0 ^m, »SL<tt4-15/i 

■5tt54i^fiO. 5 /i m— 1 0 /i m, »J L<iil-5 
/i m, m&m& 1 /i mJM-h 1 0 n m*l, "Tl^tt^ft; 

05/imHiO. 8/im«T, ffJKHO. 08 M m 
«±0. 5/im«T, ^bWJIKliO. l^m^ 
±, 0. Kitfffli^tt 
ff*tt#«tt"BTaW*3E»ft:^**<Z> 1/100-2^ 

— 2^m, KL<(i0. 05-0. 5/zmtfc5 0 4 

SSrt9:ftTt*>*to*v\ :^(i0. 1 — 2 Mm, 
»SL<(iO. 3~i. 0//mt'fc5 o rHt>(^TSc0 
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[0028] *&mzm\<^btiz>&mm*im&3z&m* 

h y T-trx- K tff y jt7-7K^- K 7? K, # 

y >r 5 h\ jK y t 5 K-r 5 K, y * >% r 7 5 
^x^aos. M&m&m. mum. mm&m. Kb* a 

0. 2 5mm) ^ 0 . O3^ra0T, £?£L<(40. 0 
2/imWT> $ fb!-^f* b< (40. 0 

HUc + 'L>«|spi&*Bfi*J»M^v^»t-C»i*< . 1 a/ m 

£t*(cj; 9 gfcidav ho-zuSttStOffeS. ' 
ii?>ro7^ 7-<t LT(4— mt LT(4C a , Si, Ti 

-^tT*[S]©F-5»i»^ L<(4 5~50k g/m 
m 2 , X-7°*S^fP]CDF- 5fit{±0^ L< i±3~3 0 k 

^(6]<03ft«SriiS< -TS^S^fca i £(4^CD|$g>5 T*ft 

[0 0 2 9] #^'ttXl#f*©^-7°*^T^[^fcJ; 
t>**S^[B]C0 10 0t, 3 0 5>-ecoSfti|3l|g*(4$f^ L< (4 
3%»T, $5>(C»*L<til. 5%£(T. 8 0°C30 
5}T*cDfRii|X3«f4£?;£ L< (4 1 %JWT, ^l:»JL< 
140. 5%ym5 a fl£W3£Sf4j5n;fr[6]i:<b5~i o 

0 k g /mm2, #t£sS*(4 100~2000kg /m 

[0030] *mmcmm®L°tm&$Lftfrtmviimt 
<DmzTm<DftM&mznrtzz. btfx%z>„ clots 

L< %r<D4¥f&&$i^.b LT, 0ijx.(f &mmit®>. ^Jl£* 

utt. £Mttifett. &mmtm. ^.mmvcm. ^mmt 

aitm9 0%£k±.(Da 0-7VU$-J\ y- 

rafy, »fk-/*3=*A, aft***, 
yteb-tfmm*tztem.&Ttx*&.m£h,?> a mitf- 

V\, rtb"b^tt^*W*i-T-y-'i'X(4 0. 0 1~2 1 um 



±, 0. 0 8^ mKT. M©*^liftllftO . 0 5 — 
0. 3dm, Iift5m w ~3 0m^T*$)2it)O^ 
LV\ * yy-'&SfiO. 0 5~2g/ml, lf$L<ll 
0. 2-1. 5g/ml ffc5„ ^**liO. 1~51 
ft%0* L < (4 0 . 2 ~ 3 Ii%f„ p H(4 2 ~ 1 It 
&5. Jt^®at(4l~l 0 OrnVg, #£L<(45 — 
7 0m2/g N L< (4 7~5 Ora2/gT'$>?) 0 f^aT- 

ff**(40. 0Um~2/im#(iftU\ DBP£ffl^fc 
!Stt*f45~ 1 0 Oml/lOOg. &SL< (4 1 0 — 8 0ml/ 
lOOg, H(£#J* L< 14 2 0 — 6 0ml/100g-Cfc3o ttM 
(41-1 2, L< (4 2 — 8ffe5„ Wmi*$m, Bfc 

*&5k(4^--f L>bl00%M#T'fc-5^S(4/ t C< , gWi^J^C 

xmM^m<Dit^x^mLx h ^com. ms(4 
o. i — i owtyocoiSHT'^y T/u^-^-T'^B^a 

3S^^*(4 2 om*%£JlT-C*S)Sr LV\ ^ 

0^ (-ffl i/ ^n-s ±te#sni>f*^ ; t-^iS(4 4 w±© -b cd 

#)'tti:^ffli$«J fflf!f tS^R^fctJKS («c) 19 9 

1 ¥t-fE«cCD^r?i^#%(ci-5 r. t*s-C#S 0 # 

fab LtffenSa --^^-Y h^-^B^SLfctcD^ 

[0 0 3 1 ] *^W^CfflV^P ^ ttS^ett^&7|5CDA^^ 
^ilt LT(4, BSI Dfl]XS!iUA5600, UA5605, ffi^ft^iii A K 
P-20, AKP-30, AKP-50, HIT-5 
0, H i T - 1 0 0, ZA-G1, B*ftfmtttl. G 
5, G7, S-l, FfflX^±®| s TF-10 0, TF 
-120, TF-140, DNS-230, DNS-235, DNA-24 
0, DPN-245, DPN-250BX, ^ffiMMMftO-SW. TTO-55A, T 
T0-55B, TT0-55C, TT0-55S, TTO-55D, TTO-55G, FT-1000, F 
T-2000. FTL-100, FTL-200, M~l, S-l, SN-100, E-270, 
E-271.E272, >-X|IMECT-52, STT-4D, STT-30D. S 

TT-30, STT-65C, =S^!l7*8!iT-K B *to^NS-0, NS-3 
Y, NS-8Y, T^-l' ^MMT-IOOS, MT-100T, MT-150W, MT-500B. M 
T-600B, MT-100F, iftft^MFINEX-25, BF-1, BF-10, BF-20, 
BF-1L.BF-10P, l^lfPi£^MDEFIC-Y,DEFIC-R, >X 
IIY-LOPW "btt^o 
[0 0 3 2] Sfc, ^-^>^'7S'^Srffl^5^-a-(4^ 

«(4 1 0 0 — 5 0 0 m2/ g N L < (4 1 5 0 — 4 0 
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OmVg, DBPPMtli20~4 00ml/l 00 
g, £?* L< (±3 0~2 0 Oml/100gT-fo£o ISL^FWt 
5m/z m~8 0 m /x , L< 1 0 — 5 Omu , £<bC: 

*f*L<(il 0-4 Oraji-C'fcS. pHI;t2— 1 0. 
TK^fiO. 1 - 1 0111:%, * j/7'igUO. 1-1 g 
/m 1 LV\, ^^{CfflVMbnS^-^^T'^ y 

* Ojr^JfefiSJ t Ltli^t^'j' bttSi, BLACKP 
EARLS 2 0 0 0. 1 3 0 0, 1 0 0 0. 9 0 0, 
8 0 0, 8 8 0, 7 0 0, VULCAN XC-72, 
HgftojJclHSthSL #3050B, 3150B, 325 
OB, ff3750B, #3950B, #950, #65 
0B, # 9 7 0 B, # 8 5 0 B, MA- 6 0 0 , =*>n 
^t*T*-^^1±S!i, CONDUCTEX SC, RA 
V E N 8800, 8000, 7000, 5750, 5250, 3500, 2100, 2000, 18 
00, 1500, 1255, 1250, 71 f -tiMfyf*'? 7ytECt£ ¥&&>lf 

777^ hi\L\.tlh<n*®.m\^Xht)^t>t&\ 
*-^y^7 ;y ^£a^^c^m-5fi^^(cfclb7^La6;^£-a• 
#JT♦:9•«cL-C'l>7!>>£;b&^\ > r*i,<b<7>*-** X7' 7^(i-hfe 

mmnmM^n^x 5 om*%^mx.^^m. 

1^11(7)4 0%^®x.^^t5fflTi8ffl-e#5c, me. 
[0 0 3 3] *$8WJcm^ft5W«»l»*tt7mxfuy 

HS62-18564^$8, #P ? |Bg60-255827-5§-£ : $g(,lfe $ tlT 

-fy?' -tcxtLT, llj:t$t*2 0~o. l, f*fltt:^-e 

io~o. i cotEH-t-ffl^fbn^o — f&<Dm%im 

T t>T/l t fl£ t (Dfgm&Z fa± $ * 5 ICTII 
[0 0 3 4] ^B^O^fe^^co^-ffi^Sr^it-r 

5o fla^OX@fi- ; etl^r*tt2®|^J^±(Cfc>7j^TV^T t 
T^7lDLTt>^**3^V\ tfiJxJi. TKy iJ'U'^vSrffiitt 



IS> #ifcXS, $Hft&wttgtPISE©fc«>©«£-X6-e 

(fcfcL^^JcD3 0li%W±^J L^) *ij;t>* 
fl£t£ft l o o M4gRfc*j- L l 5 ~ 5 o o MrgflcoiSffl-T;- 

P*S¥ 1 - 1 0 6 3 3 8 #2rtR, WM¥ l-7 9 2 7 4f 
[0 0 3 5] *|gs^» «t 5 /«cfie«fifeW««K«sMSEtt:S: 

1, a-tt^ro^-e-^icfflvN^^s^^ f7i 

^P, n— /u-M*, y'u— Kit, inf*-/ 3yi*gg^ 
iCfcO, ^-TTH^^L, Ti;4^x7Ftil:©7 
*> K^¥l-461864§^«^|»BB60-238179#4*«, (ft 
BB¥2-265672-Jg-4**HCM^ $ ftT V ^ 5 ^^FflcJPJBESi^^ h 

2, #MBS63-88080^# 1 #^¥2-17971^^1, 
J F2-265672-§-^#tC^^$ttTI/^ <fc 0 

3 , #M¥ ; 2-174965^$SICP^7F$^TV^^ 77777' p- 

tt«St©teTSrKll:-t-5fc4i), #MBS62-95174^-^$g^# 
M¥l-236968^^(cP^$nT^5 «t 5^^&iCi 9 

^^CO*i^(Co^Ttt, #^^3-8471 

[0 0 3 6] *3SW«>«E«IE«WKtt:S:^5^:«)tc:tt3fiy3 
&SE|6]£TtT5i&g#fe-5 0 1 0 0 0G (7/-7^) 

*lv\ ?j*7mfo£L-xJf.?£w*mm-fz>M 

fcfl;^^#14l«)±co 5 ^.A»bfi»S Lv\ 
[0 0 3 7] $e>!C, 7JUy^-^ln-;WiLTx^ 

^h; k, jk y r 5 k, # y 5 kt 5 k«ss© 



(10) 



#ffi¥6 - 13 9 5 5 3 



*L<I17 0°CU±. £ S>K#* L< (4 8 0°C&,±X'tb 
5„ «£E*li9*L<tt2 0 0 kg/cm < SfeKiSFS 
L<B3 00 kg/cra«Jt1?fc!), ^ro&g 0*0:31 jilt 
14 1 0 0 m/#~ 5 0 0 m/#T* 5 ©W± 1 1 ®UT<V 

[0 0 3 8} tt&<o*x.tB*mto<om&Mmtsj:xr* 
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